
Chebychyov = Lucas, Fibonacci
In[10]:= 2 * ChebyshevT@n, I � 2D � I^n � GoldenRatio^n + H-GoldenRatioL^-n � LucasL@nD
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In[11]:= Simplify@Table@%, 8n, -2, 5<DD

Out[11]= :True, True, True, True, True, True, True, GoldenRatio5 � 11 +

1

GoldenRatio5
>

In[12]:= FullSimplify@%@@-1DDD

Out[12]= True

This appears to extend to noninteger n, using Tn := Cos(n ArcCos).  As my tutor Julian noticed,

In[5]:= Re@ð@@1DDD � ð@@2, 2DD &@%2 �. n ® n + 1 � 2D
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In[7]:= FullSimplify@Table@%5, 8n, -2, 5<DD

Out[7]= 8True, True, True, True, True, True, True, True<

We also have

In[8]:= ChebyshevU@n, I � 2D � I^n � Fibonacci@n + 1D

Out[8]= ä-n UnK
ä
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O � Fn+1

In[9]:= Simplify@Table@%, 8n, -2, 5<DD

Out[9]= 8True, True, True, True, True, True, True, True<

which must be the world's shortest Fibonacci formula.
--Bill and Julian


